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AUTHORS : Kryp'yakevych, R.I., Babey, Yu.I, and Karpenko, G,V. 


TITLE: On the role of hydrogen in corrosion fatigue-failure 
of steel 


PERIODICAL: Akademiya nauk UkrSSR. Dopovidi, no. 3, 1961, 325- 
327 


TEXT: An experimental study of corrosion fatigue is described. 
The experiments showed that the reduction in fatigue strength can 
be related exclusively to the cathode process and the absorption 
and diffusion of hydrogen involved. The specimens were made of 
steel 45 and had a diameter of 20 mm. The corrosive substance was 
a 3% NaCl-solution in water (similar to sea-water), which was in- 
troduced through tube 1, separator 2, and tube 3 of Fig. 1. ‘he 
anode was platinum wire 4, the cathode - the specimen. ‘The current 
density varied between 0.007 to 6.2 amp/dm2. It is noted that con- 
ditions of flow of the electrolyte have a considerable effect on 
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the cathode process and on the hydrogenization. 4 figure shows 
the dependence of the conditional corrosion-endurance Limit oO] 


on the current density Dg. The experiment led to the following 
conclusions: 1) The increase (within certain limits) of the current 
density with cathode polarization, leads to a decrease in the in- 
tensity of the anode process, as 4 result of which the endurance 


limit oN increases. 2) With optimum current-density (under the 


given conditions, De ™ 0.15 amp/dm*) , the anode process ceases 
altogether; 0 i reaches its maximum value, which is by 10% Lower 
than the endurance limit in air Oj. This can be explained by the 
presence of the cathode process, and by adsorption and diffusion 
effect. 3) An increase in the current density above the optimum 
value, Leads to an intensification of the cathode process and to a 
decrease in O_*. 4) Cathodic protection cannot, even with optimum 


choice of current density, completely reestablish the fatigue-lim- 


its of the metal. The character of the fatigue-curves in the 
cathode process shows that this process develops with time, leading 
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to a further decrease in metal endurance. This has to be taken 
into account in calculating endurance of parts which are subject 
to sign-changing loading and to corrosion. There are 3 figures 
and 5 references: 4 Soviet-bloc and 1 non-Soviet-bloc. 


ASSOCIATION: Instytut mashynoznavstva ta avtomatyky AN USSR 
(Institute of the Science of Machines and Auto- 
mation AS UkrSSR) 


PRESENTED: by Academicfan Yu.K, Delimars'kyy AS UkrSSR 


} 


SUBMITTED: July 19, 1960 
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Effect of 'iquid media on the fatigue resistance of cast iron. 
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Effect of machining on the fatigue resistance of steel after See 
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AUTHORS: Babey, Yu. I,, Karpenko, G. V. 


TITLE: The effect of high-speed and force cutting, and of technical 
prehistory upon fatigue strength of steel 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 18, 1962, 16, . is 
abstract 18A92 ("Nauchn, ‘zap, In-ta mashinoved, i avtomatiki : 
AN UkrSSR, Ser, mashinoved," 1961, .v. 8, 41 - 58) 


TEXT: It is shown that parts worked on a lathe under different conditions 
of cutting, assuring equal roughness of the surface, show different endurance ewe 
limits, High speed cutting conditions increase, and force cutting. conditions re- aor 


a corrosion medium; this occurs to a particularly high degree in the latter case. 
Grinding of the parts after turning under different cutting conditions does not BG 
eliminate the effect of preliminary machanical treatment upon the endurance li- mt 
mit, i.e, an effect of technical prehistory is observed, This effect upon the i 
fatigue strength of steel is higher in a corrosion medium than in air, 


duce the endurance limit, as compared with conventional turning in both air and , 
a 


pabstr cter's note: Complete translation] 
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TITLE: The effect of mechanical working on the fatigue strength of steel 
after its preliminary atmospheric corrosion 


, no. 23, 1962, 14, abstract 
{i avtomatiki, AN UkrSSR. 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye 
23a99 ("Nauchn. zap. In-ta mashinoved. 
Ser. mashinoved.", 1961, v. 8, 65 > 71) 


chanical working (ordinary 


TEXT: The authors analyze the effect of me 
Lathe work, forced and high-speed cutting, and also grinding and roller bur- 

nishing after ordinary turning) on the fatigue strength of grade 45 steel after 
preliminary atmospheric corrosion tests of 1,000 hours duration. The tests wer / 


conducted on the HMA -30 (IMA-30) machine on the base of 10 - 10 cycles. It 
was proved that various forms of machining lead to different losses in weight ae 


from atmospheric corrosion and to different magnitudes of fatigue strength, the 
surface finish being the same. The most considerable effect on the fatigue 
strength is exerted by the atmospheric corrosion of specimens that have been 
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machined by forced cutting or grinding; 


in this case the fatigue strength is 
reduced by 14 - 164, a 


[Abstracter's note: Complete translation] 
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KARPENKO, G.V.3; STEPURENKO, V.T. 


Effect of hydrogen sulfide and polarization on the pasticity 
of steel, Zhur. prikl, khim, 34 no.5:1057-1060 My '61. 


(MIRA 16:8) 
(Stee1) (Hydrogen sulfide) 
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| 
Vliyaniye vodoroda na svoystve stali (The Effect of Hydrogen on- 
Steel Properties). Moscow, Metallurgizdat, 1962. 195 p. 
4250 copies printed. 


Bd. of Publishing House: Ye. N. Berlin; Tech. Ed.: L. V. Dobu- 
zhinskaya. 


PURPOSE: This book is intended for scientific and engineering per- 
sonnel in metallurgy and other branches of industry, engaged in 
the investigation of the strength and ductility of steel, and 
also of its electrical and magnetic properties, in connection: with 
possible penetration of hydrogen into steel. 


COVERAGE: The book reviews changes in steel properties caused by hy- 
’ drogen absorbed during electrochemical processes or from gasaous 

media under conditions of high temperature and pressure. The fol- 

lowing topics are discussed: the place and form of occurrence of 
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‘hydrogen in steel, present ideas on the role of hydrogen in the 
change of mechanical characteristics of steel under short- and 
long-time static or repeated load, the effect of hydrogen on some 
electrical, magnetic, and electrochemical Properties of steel, 
the role of hydrogen in the process of steel fracture, and modern 
theories of hydrogen embrittlement. No personalities are men- 
tioned. There are 282 references, Soviet and non-Soviet. 


TABLE OF CONTENTS: 
Foreword 


Ch. I. Absorption of Hydrogen by Steel 


Ch. II. Form and Place of Hydrogen Occurrence in Steel 


y Ch. III. Sources of Hydrogen 

1. Absorption during metallurgical processes 

2. Absorption from hydrogen-containing media under 
conditions of high temperature and pressure 


B Card 2/5 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1 


MANASEVICH, Arkadiy Davidovich; KARPENKO, G.V., doktor tekhn.nauk, prof., 
retsenzent; DRAYGOR, D.A., doktor tekhn.nauk, red.; FURER, P.Ya., 
reds; GORNOSTAYPOL'SKAYA, M.S., tekhn.red. 


[Physical principles of the stress condition and strength of 
metals] Fizicheskie osnovy napriazhennogo sostoianiia i 
prochnosti metallov., Moskva, Mashgiz, 1962. 196 p. 
(MIRA 15:5) 
(Metals—Testing) (Strains and stresses) 
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D299/D302 
10, 94-60 4 
AUTHORS : Chayevs'kyy, M.¥., and Karpenko, H.V., Correspending 


Member of the AS UkrRSR 


TITLE: On the mechanism of fatigue failure of steel under the 
. ° & 
action of external media 


PERIODICAL: Akademiya nauk UkrRSR. Dopovidi, no. 4, 1962, 461-464 


TEXT: The mechanism of fatigue failure of steel under the adsorp-— 
tive effect of the rmiedium, is considered. The external media may 
have the effect of either lowering, or increasing the fatigue 
strength of steel. Owing to the fact that cracks start developing 
at the surface of specimens (in the fatigue process), the lifetime 
of metals under cyclic stresses depends considerably on the exter- 
nal mediuin and the surface state of the specimen. A figure shows 
the results of investigations (conducted by the authors) on the ef 
fect of Borislav oil on the endurance of steel 20x (20Kh). ‘thereby, 
the lifetine of the specimens increased considerably under overloais 


as well as the endurance limit. Other experiments (py various in- 
vestigators) have shown that surface-active media which facilitate 
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the formation of slip lines, cause a lowering in endurance. With 
respect to fatigue tailure, due to electrochemical corrosion, it 
was found that if the cyclic stresses are large, the fatigue failu- 
re is related to cathode processes; in case of small stresses, it 
is related to anode processes. Tne media which most commonly inter- 
act with steel, are tusible-alloy melts which are adsorbed. After 
adsorption, dissolution and diffusion processes take place. The ki- 
netics of these processes depend on various factors (composition of 
alloy and of steel, ratio of melting points, etc.). A figure shows 
the results of experiments on the effect of mercury on the enduran- 
ce of steel YS (U8). Here, too, it was found that large cyclic stres- 
ses Lead to an increase in lifetime, whereas small stresses, close 
to the fatigue limit, facilitate the formation of slip lines. The 
use of melts which form (in the surface states of steel) intermetal-~ 
lic compounds, is very promising. Thus, by using the melt Pb-Sn, it 
is possible to considerably increase the endurance of steel. Under: 
the adsorptive effect of the medium, a kind of inversion of the en- 
durance curves, takes place; thereby the lifetime increases and the 
fatigue limit decreases. In the case of melts, interacting with 
nye converse happens: The lifetime decreases and the fatigue 
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limit increases. In conclusion, a thorough knowledge of the effects 
of the medium, under cyclic stresses, is needed for design of machi- 
ne parts in many branches of industry. There are 2 figures and 28 
references: 14 Soviet-bloc and 14 non-Soviet-bloc (including 1 
translation). The 4 most recent references to the mngi ish-languaege 
publications read as follows: N.F. Mott, Acta metallurgica, 3, 6, 
1958; P.J.E. Forsyth, C.A. Stubbington, J. Inst. Metals, 7, 85, 
1957; A-H. Cottrell, D. Hull, Proc. Roy. Soce, A, 2, 1229, 1957; 
National Bureau of Standards, "Technical News", bulletin, 844, 1960. 


ASSOCIATION: Instytut mashynognavstva i avtomatyky AN URSR (Institu- 
te of the Science of Machines and Automation of the AS 
UkrRSR) 


October 2, 1961 


Card 3/3 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1 


KARPENKO, G.V. 
Rapes = 
Some principles of the theory of the effect of licuid metals on 
mechanical properties of solid (construction) metals, Nauch, 
zap.IMA AN URSR.Ser.mashinoved. 9:5=10 '62, (MIRA 15212) 
(Idquid metals) (Netale—Testing) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1 


STEPURENKO, V.T.; BABEY, Yu.I.; KARPENKO, G.V. . 
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Possibility of the occurrence of hydrogen-inducted brittleness 

of steel during its deformation in neutral corrosion media, 

Nauch.zap.IMA AN URSR.Ser.mashinoved, 9247-50 162, (MIRA 15:12) 
(Steel—-Corrosion) 
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Effect of an acid medium and a superposed potential on the 

alternating bending testing of steel, Nauch.z#p.IMA AN URSR. 
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BABEY, Yu.I.3; KARPENKO, G.V. 


Effect of high-speed and heavy~feed machining and of inherited 
engineering efficiency on the fatigue strength of heat-treated 
steel 45. Nauch,zap,IMA AN URSR.Ser.mashinoved. 9155-67 '62, 
(MIRA 15312) 
(Steel--Fatigue) 
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AUTHORS ; Maksimovich, G. G., and Karpenko, G._¥ 
TITLE - Hicromechanical endurance tests of metals in liquid media 
with alternating-load machines 


PERIODICAL: Zavodskaya laboratoriya, v. 28, no. 7, 1962, 91 . 94 


TEAT: A procedure and a machine were developed for testing microsamrles 

1 = 2 mm in diameter on endurance under an alternating load in different 
media (air, oil activated with 2% oleic acid, 3% NaCl solution, and 
mercury), Tests with steel (45-type) and IC 59-1 (LS59-1) brass micro- 
Samples have shown that these media, except mercury, improve the sndurarce 
of metals at high stresses, In the new machine, the load applied to the 
sample has a constant component and an alternating component of iower 
amplitude than the constant component produced by a mass rotating with 

the frequencies 50 and 142 cps, respectively, The static load is Biven by 
oO = 0.4 Op where 5p 1s the endurance. The dynamic load was varied. 


Before the test, the steel samples were heat-treated in vacuo fer 1S mur. 
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B145/B101 

AUTHORS 3 Karpenko, G. V., Babey, Yu. Tey and Kripyakevioh, R. I. | 
TLTLS: Hydrogen fatigue of steel | ie 


paRIODICAL! Akademiya nauk SSR. Doklady, V+ 1451 no: 1, 1962, 144 - 146 


during cathodic polarization and anodic polarization and in air, was 
investigated in order to determine the optimum conditions for cathodic 
protection and the corrosion resistance of the mgtal. The cyclic stress 
was applied by an UMA-30. (IMA-30) machine, (20°10° cycles in the corrosive | 


medium and 40°10 cycles in air), the electrolyte peing well mixed. The — my 


density of the polarization current varied between 0.007 and 6.2 aja ' 1. 
An endurance Limit of cathodic protection (the stress at which destruction 
does not set in when either the time or the cycles ae dere are increased 

was not opserved. The conventional endurance Limit, Ny decreased with 


time over the whole region of current density. The funotion dae £(D,)» Z 


os 
maxt: The fatigue of cyclically atressed steel 45 in 3% Nacl solutions, | 
| 
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Mechanism of the fatigue of steel under the action of external 
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Ll. Institut mashinostroyeniya i avtomatiki AN USSR. 2, Chlen- 
korrespondent AN USSR (for Karpenko). 
(Steel—Fatigue ) 
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AUTHOR : Karpenko, G. V, 


Some concepts in the theory of the effect of liquid metals upon the 
mechanical properties of solid (structural) metals 


Asacemlya nauk Unrayinc'ioyi RSA. Instytut mashynoznavstva i avte- 
matyiy, Liviv. Noushnjse tapiski. Seriya mashtnovedeniya, v, 9, 
1962, Voprosy mashinovedeniya i prochnosti v nashinostrovyenii, 

no. 8, 5 - 10 


TEXT: Liquid metals can change the mechanical properties ot solid metals 
in the following manner: 1) by reducing the surface energy level of the solid 
metal during the absorption of the liquid metal (the Rehbinder erfect). This ef- 
rect, which can be of a plasticizing or embrittling nature, depends on the in- | 
tensity of the surface energy reduction and whether the reduction occurs on the - 
surface or inside the solid metal; it depends moreover on the magnitude of 
stress, predetermining the failure. 2) By the dissolving of solid metal by 
liquid meatal, eaused by the neterogeneity of the solid metal; this effect is 

the same as that of stress concentrators which reduce toughness, endurance and 
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8/578/62/009/000/001/010 
Some concepts in the theory of the... AOCS/AL0i 
LTatigue strength, However, W. 1. Chayevskiy nas observed the contrary effect, 
nanely that the mechanieal characteristics can be improved by the effeet of lig- 
uid metal, in case when the solid metals already possess stress concentrators. 
3) By the formation of a new solid metal, as a result of a solid solution formed 
during the penetration orf liquid’ metal atoms in the solid metal lattice. These 
transfonnations depend on the properties of the new substances and on their ef- 
fect upon the appearance of compressive or tensile stresses in the surface-adja- 
cent layer of the solid metal, If there are compressive stresses, endurance 
and fatigue strength are increased, and vice versa, 4) By the formation of a 
new solid metal, as a result of the chemical interaction of the solic and liquid 
metals. Tne author points, in particular, to the heterogeneity of the solid 
metals and the presence of defects in them, whicn entail a selective effect of 
tne liquid metals upon considerable volumes of tne solid metal, It is pointed 
out that ceformations of the solid metal activate the effect of liquid upon 
solid metals, 


SUBMITTED: May 20, 1961 
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8/676/62/009/000/006/010 
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Kripyakevich, R. I., Babey, Yu, I,, Karpenko, @. V 


On the possible appearance of hydrogen brittleness in steel during 
its deformation in neutral corrosion media 


Akademiya nauk Ukrayins'koyi RSR. Instytut mashynoznavstva 1 avto- 
matyky, L'viv, Nauchnyye zapiski. Sertya mashinovedeniya. v, 9, 1 
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TEXT; The decrease of mechar.ical properties of steel parvs under the ef- 
fect of neutral electrolytes, accompanied py polarization, Might be caused by 
hydrogen. The singling out of hydrogen ions can take place at a sufficient cur- 
rent density of cathode polarization from an external voltage source, or at a 
sufficient difference of potentials between the micro-electrode sections of the 
metal surface, Both cases were studicd and the nature of metal deformation in 
‘the process of hydrogenization was determined, The following 3 cases were in- 
vestigated; 1) cyclic bending below the yield limit; 2) uni-axial tension be- 
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yond the yield limit; 3) alternating bending beyond the yield limits, The cor- 
rosion medium was a 3%-solution of sodium chloride; current density was 0.07 - 
15 amp/am2; the specimens were made of pre-eutectoid steel. An analysis of the 
results obtained leads to the following conclusions. In all types of deforma- 
tion, polarization from the external power source causes a decrease in the 
mechanical properties, For case 2 and 3 the neutral corrosion medium reduces 
these indices even without polarization from the external source, Tne dependence 
curves of mechanical characteristics show, for all the cases, a maximum in the 
range of lower current densities. An increase in the current density toward both 
the anode and catnode reduces the indices of mechanical characteristics, which 

is explained for the former case by intensified anodic processes and for the 
latter case by hydrogenization of the metal, entailing hydrogen fatigue and 
prittleness. The inclination of the curves indicates the predominance of either 
the anodic or cathodic process, or their equilibrium. As the deformation in- ; 
tensity increases from the first to the third case, the maximum is snifted from 
the anode to the cathode, This indicates an increasing difference of potentials 
between the micro-anodic and micro-cathodic sections of the steel surface, As a 
result, in the third case conditions are developed for the hydrogenization of 
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‘the steel'over the micro-cathodic sections, even without polarization, To 
eliminate the cathodic process it is necessary to produce anodic polarization of 
0.07 amp/dm2 current density, which prevents hydrogenization. There is 1 figure, 
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PHASE I BOOK EXPLOITATION sov/65il 
Karpenko, Georgly Viadimirovich 


Prochnost! stali v korrozionnoy srede (Strength of Steel in 
a Corrosive Medium) Mescow, Mashgiz, 1963. 185 p. 5000 
copies printed, 


Reviewers V. I. Likhtman, Doctor of Physical and Mathematical 
Sciences, Professor; Ed,: P, Ya. Furer; Tech, Ed.: M.S. 
Gornostaypol'skaya; Chief Ed. (Southern Division, Mashgiz): 
V. K. Serdyuk, Engineer. 


_ PURPOSE: This book is intended for engineering personnel and 
scientific research workers. 


COVERAGE: The book analyzes the strength of various types of 
steel in corrosive and aggressive media under shorte or 
long-lasting static or repeated alternating loads and the 
effect of previous corrosion on the stressed steel, The 
book reviews these problems in relation to properties of 
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steel determined by chemical composition, structure, and 
treatment, It also analyzes the effect on mechanical — 
properties of steel of anodic and cathodic processes in- 
duced by electrachemical corrosion, New data are presented 
on hydrogen embrittlement of steel caused by a corrosive 
medium and on corrosion fatigue under lasting static or 
eyclic load, Chapter V was written by R, iI, Kripyakevich. 
There are 233 references, mostly Soviet. 


TABLE OF CONTENTS: 


Foreword 


Introduction 


Ch, I, Operational Envireyments and Their Properties 

1. Classification of environments based upon the 

mechanism of their effect on the strength and 
endurance of steel 
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| AUTHOR: Karpenko, G. V.; Stepurenko, Vv. T.: Babey, Uy. I.; Shul'te, Yu. A.; 


Mikhaylov, P. Av 


TITLE: Corrosion resistance and fatigue strength of ShKh15 steel after electroslag 
smelting 


SOURCE: AN UkrRSR. Insty*tut mashy*noznavstva i avtomaty*ky*, L'viv. Vliyaniye 
rabochikh sred na svoystva materialov (Effect of active media on the properties of 
materials), no. 2, 1963, 67-76 


TOPIC TAGS: electroslag steel, electroslag remelting, steel ShKh15, steel corrosion 
resistance, steel fatigue strength, corrosion, corrosion resistance 


ABSTRACT: The Institut elektrosvarki im. Ye. O. Patona AN USSR (Institute of 
| Electric Welding) has developed a method of electroslag smelting which is now in wide 

use to decrease the number of nonmetallic inclusions and thus increase the corrosion 
| resistance of stecl. The purpose of the present paper was to determine the effect of re- 
; gmelting on contamination of ShKh16 steel with oxides, sulfides, and air bubbles and the 
corrosion resistance and corrosion-fatigue strength of this steel, in both the perlite- 
ferrite and martensite states, in 3% sodium chloride. The results showed that electroslag 
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| ACCESSION NR: AT4023777 
i\ smelting of ShKh15 steel in the ZMI machine decreased the content of impurities by 2-2.5 
| units and the porosity at the center by 0.5 units. As shown in the Enclosure, smelting * 
increased corrosion resistance by up to 15% in 3% sodium chloride, but increased it only ., 
insignificantly in air. Smelting increased the corrosion-fatigue strength of ShKh15 steel 
by up to 40% in the martensitic hardened condition and by up to 20% before hardening. 
~However, lowering the quantity of impurities below a certain value did not affect the 
corrosion and corrosion-fatigue strength of the steel. "The thermal treatment was 
carried out by F. P. Yanchishin (Cand. Tech. Sci.) and Eng. K. P. Tabinskiy." Orig. 
art. has: 4 figures, 4 tables and 3 formulas. . 
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Fig. 1 - Corrosion losses of steel 
ShKh15 in relation to time in 3% - 
sodium chloride: 


1 - steel from a usual smelt (melt 
No. 314822), perlite-ferrite; 2 - 
steel after electroslag smelting 
(melts No. 18, 28, 33), perlite- 
ferrite; 3 - steel from a usual 
smelt (melt No. 314822), 


martensite; 4 - steel after electro-° 
slag smelting (melts No. 46, 48, 3), 
martensite, 
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| AUTHORS: .  Karpenko, H.-V., Corresponding Member of the Academy 


of Sciences UkrRsR, Stepurenko, V. fT. and Babey, poem 


RIGLE: ae Dependence of corrosion. fatigue strength of steel on 
o> (test conditions =~.” eo ee - 7 


PERIODICAL: | Akademiya nauk UkrRSR. Dopovidi. .no. 3,'1963, 366-368." 


of showing that the endurance limit of steel varies considerably =... ° 
as a function of testing conditions such as the form in which the -- | 

_ corrosive medium is supplied;: its mixing, and the inflow of air 
(oxygen). .Structural steel.40 of composition 0.37% C, 0.20% Si, .. 

0.72% Mn, 0.075% Cr, 0.02% P; and 0.036% S, was tested for corro- 
sion fatigue on the machine MY/~4000(MUI-6000), by pure bending, 

. the specimen revolving in-air and in a 3% NaGl solution respective~ 
ly. The test comprised 5 million load cycles in air and 20 million 
load. cycles-in the corrosive medium. By attaching a Soecial device <=... 

_to the testing machine it was: possible to carry out the tests under her 
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TEXT: Corrosion fatigue “tests were carried out with the purpose ee 
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» the following conditions: Tn a flowing: solution without. access of 
air, in same with access of air, in differently mixed media, by | 
wetting the specimen. continuously or periodically. The experiments — - 
showed that increased inflow of oxygen. (from airy” into a corrosive”. ° | 
medium., such as a 3% Nacl ‘solution, reduces considerably the en-j 00: 
‘durance of steel; the more intense the medium is mixed, the less ~~. 
the endurance. Th tests: with distilled water the. opposite effect 
was observed: the greater the inflow ‘of oxygen into the corrosive 
medium, the higher: the endurance of “he steel.. in corrosion fa- =... 
_tigue tests of. steel. cathode protection. (in a 3% NeCl solution) it). 9° 
| was found that in a medium at rest it: is possible to achieve al- =<. 
~- most complete protection of steel. cathodes, whereas in a moving 29.5.0: 
‘medium they cannot be protected. On the basis of the obtained re- 
'gults the following recommendations are made: a) Consideration | Gags 
- should be made in corrosion-fatigue tests also of the form in’which >. 
..: the corrosive medium is supplied, in- ‘addition to the other details 
‘relating to specimen and mediun;. bv) In corrosion: fatigue tests of 
_.' metals the actual manufacturing: conditions ‘should be simulated — 
Sere: There is,.1 Exgures. = , 
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TITLEs Thermo-mechanical treatment of steel utilizing torsion deformation 
SOURCS: AN UkrRSRe Dopovidi, noe 12, 1963, 1600-1602 


TOPIC TAGS: thermo-mechanical treatment, steel, steel 45, torsion deformation, 
strength increase, corrosion resistance improvement, high-temperature austenization, 
low-temperature annealing, mediun-carbon steel, structural steel, torgion- 
strengthened steal 


ABSTRACT: The authors selected torsion for thermomechanical treatment of steels 

as a type of plastic deformation which permits considerable deformation without 
noticeable oross-seotion changese They analyzed the effect of plastic deformation 
by torsion,’ in the process of thermomechanical treatment, on the chenge in strength, 
hardness, plasticity, structure and corrosion resistance of steel 45 austenized at 
1170 = 1190. The maximum increase in strength (fatigu. limit up to 2.38 hectonote 
tons /m*) was observed for an angle of torsion = 0.89 rad/mm and low annealing 
temperature (383-500K). Inorease of annealing temperature (573-673) and inoreage 
in the degree of deformation (0.264 - 0.485 rad/a) led to the annulment of the 
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strengthening effect (see Fige 1 of Enclosure). Changes in strength were acocm- 
panied by corresponding changes in hardness without noticeable changes in plasticity 
Corrosion resistance of thermomechanioally treated steel 45 ig considerably greater 
than the corrosion resistance of the control samples (see Fig. 2 of Enclosure). 
Netallographio studies showed inorease in the disporsion struoture of the thermo. 
mechanically treated ateel as compared with oonventionel hardening. Piastio dofor= 
mation of austenite reduocee preoipitation of finely dispersed carbides from marten- 
sito during the low-temperature annealing (383K) and increases its thormal stability. 
This then leads to an inoreased corrosion resistance. Orige art. hass 2 figuros. 


ASSOCIATION: Insty*tut Mashy*nosnavstva ta Automaty+ky AN URSR (Institute of 
Mechanical Engineering and Automation AN URSR) 
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AUTHORS: ae G. Vey Stepurenico, V .T. and Babey, Yu. I. 

‘* -_ a fe rae : 7 
TITLE: On. the method. of testing metals for corrosion fatigue io 

. PERIODICAL? Pavodskaya leboratortya,, v. 29, 10. S, 1963, 583- 584 | 


me TEXPS As. a rule, ‘fn the. Literature on testing metals for corrosion ake 
7 there sre no indications of the access of atmospheric oxygen to the corrosive. ae 
medium or of the degree of mixing of the medium. ‘The tests made in the 
present work show that these factors, and the method of application of the. 
corrosive medium to ‘the test Piece, ”: have a a substantial effect on the results. 
There ig. A figure. ve 
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TITLE: Effect of the 3 of ShKh15 steel from 
electreslag and vacuum refining ! 


SOURCE: AN UkrSSR. Fiziko-mekhanicheskly institut. Viiyaniye rabochikh sred na 
avoysta matarialoy, No 9, 1964, 107-118 es 


topic TAGS: atecl fatigue girengtl! hardening tamperatureé, plectrosing stec!, vacuums 
smelted steel, steal purily, 1e steel 


ABSTRACT: This study was prompted by the lack of data concerning the physical and 
mechanical properties of slectroslag ateel (see, ©-&>» B. Yo. Paton, B.I, Medovar, 
Yu. V. Latash, Stal', no. 11, 1962) and by the inconclusive results concerning auch 
properties of vacuum smelted ateels (see, 6-8-5 HM J, Sheohan, A atudy 
of the effect of melting practice on the fatigue behavior 


Res, Foundat., Chicago, 1961). The maxdmum cyclic hi 
tasted after &s giectroslas amelting followed by vacuum, smelting 
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freo from nonmetallic admixtu lesa pure ssnknissy} c. electro- 
alog smelting only (ShKh15Sh);\ i electric oven (ShKh15); ¢. 
double vacuum are smelting of pure steol . 
ordinary smelt (ShKh15D). " 
SHKhLSD steel was 850C w 
hardening at 840C (all samples were annea 
hardnegs of the air-hardened ShKh165 steel 
presence of nonmetallic admixtures ag woll ae 
{n density led to a 25-30% increase in fatigue strength. ‘Tho dogrec 0 
aluated by Enginoer N.1. Zakhodskayaj 
and getting up the system of automatic 
3 figures and 5 tables. 
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“nccessro% NR: AP5019662 - UR/0369/65/001/003/0355/0360 


AUTHOR: Tkachenko, Ne Nj Vaailenko, I. I.3 Karpenko, G. Ve = 
7953 ny = soe 
| TITLE: Fracture of copper alleys during tests in mercury sale solutions 
4 ——1 
d 
| scuRCE: oie Gecthiniehcskaya mekhanika materialov, v. 1, no. 3, 1965, 355-360 


| TOPIC TAGS: copper alloy, brass fracture, bronze fracture, mercury nitrate so- 
lution, eahet et tonent’, brittle fracture, anodic polarization, cathodic polari~ 


' zation i gl 
Ck of 


| ABSTRACT: The fracture of brasa under the action of mercury is usually attributed | 
‘to ite embrittlement owing to the pefetration of atoms of mercury. The attendant =| 
- ,decrease in ftrength and plasticity'4s due to a more or less pronounced decrease iu. 
eh | the specific|free energy of the new surfacesthat develop in the process of plastic 7 
| deformation, as a result of the adsorption of mercury ions thereon as well as of 
;the formation of amalgams.| During tests of brass in solution of mercury nitrate, 

ithe diffusion penetration of mercury into brass may be accompanied by the disso- 
| lution of anodic sectors, which usually contributes to crack formation. Consider~ 


} 
‘ing, however, that. cathodic peers from an external current source was absent, 
‘Card, V4 
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poe to fracture (although in many cases of Sobrosion epackice cathodic protect~ 
‘fon prolongs the time until fracture), it had been concluded (R, B. Mears, R. H. 
_\Brown, E. H. Dix, Symposium on Stress Corrosion Cracking of Metals, ASIM-AIME, 
11944, 67-110) that the fracture of brass in-solutions of mercury salts (in the 
. jabsence of polarization) is due‘to the penetration of mercury into the metal, In 
this connection, to clarify the role of anodic processes, the authors investigated 
ithe effect of anodic and cathodic polarization, in the presence of different cur- 
ieent densities, on the length of the period until the fracture of brass in mer~ 
‘cury nitrate solutions. Cylindrical specimens of brass and aluminum bronze (7% Al, 
2% Fe, 91% Cu) with uniformly pure surfaces were, after machining and 2 hr anneal- 
jing in a vacuum (1+1074 om Hg) at 300°C, subjected to fracture tests and tensile 
jtests in special machines while being immeryed in a bath of 0.15% mercury nitrate 


ipoured into the tank, Control experiments without polarization from an external 
‘current source also were performed (the platinum electrode was removed from the 
ibath). It was found that both anodic and cathodic. polarization accelerated the em« 
'prittlement and fracture of the specimen, anodic polarization being particularly 
effective. In the case of brass this effect of-mercury was more marked than in the 


om 
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case of bronze. This is primarily attributed to the presence sfceine ic bronze. 
Under conditions of the experiment, anodic polarization only partly prevented the 
deposition of mercury ions on the brass surface, At the same time it led to an 
intense dissolution of anodic sectors of the metal and thereby to the facilita-~ 
tion of crack formation in the surface layers, which were already embrittled by 
the penetrated mercury. A major role in accelerating the formation and develop- 
ment of cracks in the presence of anodic polarization is played by the selective 
nature of penetration of mercury into the metal -- through the adsorptional mi- 
gration over grain boundaries’ and over the outcropping surface dislocations and 

- other structural defects, As a result of such a mercury penetration, the metal 
becomes strongly embrittled and; in addition, the heterogeneity of its structure 
is enhanced, thus apparently leading to an intensification of electrochemical 
processes. Thus, anodic polarization leads to a sharp decrease in strength and 
plasticity but only in the cases where the surface layers are embrittled by the 
mercury diffusing into them. Orig. art. has: 6 figures. 


‘ 
et rir rt maine meme rmmmnnnn os seen 


ASSOCIATION: Fiziko-mekhanicheskiy inatitut AN. UkrSSR, L'vov (Physico-Mechanical | 
Inatitute. AN UlaeSSR) I 


44,5 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1 


—4%01223-66 
ACCESSION NR: AP5019662 _ 


SUBMITTED: 26Feb65. 


"NO REF SOV: 006 = 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1 


ASSO 
Tnét 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


CIA-RDP86-00513R00072082001 


0-1 


vs 


"APPROVED FOR RELEASE: 06/13/2000 2 
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ACC NR: AP5028367- SOURCE CODE: UR/0369/65/001/005/0531/0534 
“IJP(c) = JD/WB/EM 7 
AUTHOR : Nikolin, Ye, Se} Karpenko, G.V; “of 


ORG: Physics-engineering Institute, AN UkrSSR, L'vov (siitetncdenete 
institut rSSR) a : 


TITLE: The effect of load frequency on the corrosion-fatique strength of 
carbon steel _ 


SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 1, no. 5, 1965, 531-534 


TOPIC TAGS: carbon steel, ‘corrosion, fatigue strength, corrosion resistant 
Steel, mE CHAWIC AL FATIOVE, DEFR mara’ RATE ; 


ABSTRACT: 
fatigue ucted tests : : 
of rotat H um simula. 
i i » 50, 80, and i60 K 

and MVP-~10000 machines, ee 
y procedures producing minimal variations in : 
ayer. It is found that at high amplitudes: o:' 
*@e, at short-term periods in the medium, a high corrosion-fatigue 


strength of the steel is observed in cases of high frequency changes in the 
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L 1302166 
i ACC NR: AP5028367 

load, which agrees with the widely held views on the effect of frequency, 
When the load amplitude is lowered to values appreciably increasing the time 
to failure, an inverse effect of the frequency on the corrosion-fatigue 
strength of steel is observed, In this case, at high frequencies the corro- 
sion-fatigue strength is lower than that at lower frequencies, The investiga- 
tion conducted verifies the assumption that the corrosion-fatigue process ine 
tensifies with rising frequencies, which is attributed to the considerable 
activation of the metal in the electrochemical corrosion process: the inter~ 
action of the metal with the medium increases with increasing frequency in 


stress variation, i.e., with an increase in the rate of deformation, Orig. 
.art, has: 2 figures, 
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ORG: _Physics-engineering Institute, AN UkrSSR, L'vov (Fiziko-mekhanicheskiy |. 
‘institut AN UkrSSR) ets oe ae iy = 
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| TITLE: Bffectiveness of some corrosion inhibitors under load 


wa 


SOURCE : Fiziko-khimicheskaya mekhanika materialov, v. 1, no. 5, 1965,535-538 


TOPIC TAGS: corrosion inhibitor, corrosion rate, corrosion resistant steel, 
sulfuric acid, aqueous solution, stretch forming, mechanical fatigue te 
ABSTRACT: This work present th resdlts of an investigation inte certain. 
inhibitors of acid corrosion! ha strength of steel subjected to uniaxial 
static stretching in aqueous soYutions of sulfuric acid. The effect of 
thiourea, PB-8/2, KPI-2, N-phefyltrihydroxypyridinium chloride, and KPI-l on 
the corrosion cracking of 30Kh steel in 6 n, H9804 subjected to a load of 

120 dan/mm2 showed that the greatest protective effecy is produced by KPI-ls 
the time to failure was increased 340 times. The te of the effect of acid 
corrosion inhibitors on the static corrosion fatigue lof 30Kh steel showed a 
high and relatively stable effectiveness of KPI-l1 in protection from corrosion 
cracking at different levels of load (from 120 to 60 dan/mm*) and a test base 
of 104 min, The increase in the effectiveness of KFI-1 at low loads is due,. 
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i ORG: Physics-engineering Institute, AN UkrSSR, L'vov (Fiziko-mekhanicheskiy 
i institut AN UkrSSR) : 


= TITLE: The effect of the type of load on the corrosion-fatigue strength of steel / 


| SOURCE: Fiziko-khimicheskaya mekhanika materialov, v, 1, no. 5, 1965, 620-621 f 


TOPIC TAGS: corrosive araenach corrosion resistant steel, fatigue strength , 


| cyclic strength, steel / Khi ate 


ABSTRACT: The authors used Kh17N2 Ateet, which is widely utilized in the manu- 
facture of parts intended for operation in corrosive media, to study the effect of: 
type of load on the corrosion-fatigue strength of steel. The results show that ! 

_ the fatigue strength of specimens in air vith a clean bend in the steel is : 

; higher than that under axial longitudinal load, and in tests in a corrosion medium 
this strength is considerably higher than with a clean bend. The conclusions ob- . 
tained on the cyclic strength in air depending on the type of load do not contra- | 
dict the existing opinions on the subject, Ina corrosive medium the durability 
under cyclic longitudinal stress ts higher than that under cyclic bending. Orig. 
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: TITLE: Effect of certain coatings on the fatigue streng th and corrosion-fatigue Strength of ._ 
"od Kh17N2 stee] THIS, | : = 1 4, 53, 14 age de a. 


' SOURCE: Fiziko- 


Khimicheskaya mekhanika materialov, 


Vv. 1, no. 6, 1965, 694-696 


TOPIC TAGS: fatigue strength, steel, nickel, cadmium, protective Coating, organo- 
| silicon compound, metal property 


iu fatigna strength of hardened and tempered 
_KBI7N2 steel were measured on NU machines After a nickel-cacmium and protective 


, 2 solution of an organosilicon polymer 
_ dn toluene with mineral additives) were deposited on its surface. A 3% NaCl solution was 


the coatings were found to affect consider- 
i ably the strength of cyclically deformed steel, particularly at high stress amplitudes and 
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| 4 small number of cycles. At about 2 x 10° cycles, the best protectiy 
- | by the Coating of 302 lacquer, but the fatigue strength decreased sharply, owing toa — 
| breakdown in the Continuity of the coating. The situation was Similar in the case of the | 
: nickel-cadmium electrodeposit, except that the fatigue limit was lower than with the 302 . 
; lacquer, At about 2 x10 cycles, an extensive attack of thé Ni--ca‘ cating and sharp drop © 
i Of the limit of corrosion-fatigue strength took place. Deposition of V-58 had practically 
i) no effect on the Corrosion~fatigue resistance of the steel, owing to the porosity and loose _ 
adhesion of this Coating. Orig. art. hae: 1 figur eg 
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TITLE: - Effect of electrodeposits on cracking of hardened steel during testing in air and 
in hydrogenating corrosive media ae 

SOURCE; ‘F liko-khimicheskaya mekhanika materialov, v. 1, no, 6, 1965, 697-700 
TOPIC TAGS: copper, nickel, cadmium, zinc, chromium, protective coating, steel, 


hydrogen embrittlement, sulfuric acid, corrosion protection, cathode polarization, tensile 
strength : 


ABSTRACT: The effect of cadmium, zinc, nickel, chromium, copper, and brass plating _ si 
and of aging conditions after deposition on the short-term and long-term static Strength . ss 
of oil-hardened 45 steel Was studied by testing in air and in 20% H2SO4. The coatings 
were found te decrease Ob considerably, Aging for 2 hr. at 210 — 220C completely - 

: Yestored the strength of Cr- and Ni-plated samples, but not in the case of the other 

r Coa The effect of aging temperature on the recovery of the strength of Cd, Zn, and 
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al applications of this type. Orig, 


SUB CODE: 11, 07 / SUBM DATE: 27Jun65 / ORIG REF; 004 / OTH REF: 004 


« 


Fi 
Card 2/2 


10 etm mm es caren eaten anes ap cpeney amemaetwenvinnstereeysusgeeyeep an = tee mee ee 
“ - OSs one eannres remeber neers sense oe ee 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820010-1" 


